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In order to investigate the dopaminergic mechanism on the experimental pituitary adenoma, 
regional and sequential changes of brain dopamine were studied histochemically on the estradiol-
induced prolactinoma, which is closely related to brain dopamine. 
Using 50 Kyoto-Wistar male rats, estradiol was administered in a dose of 50 mg/kg intra-
peritoneally four times, every two weeks. 
Pituitary adenomas were developed in 4 of 7 rats (57.1箔） at third month, in al seven rats 
at fourth month (100勉）， and in al of eleven rats at fifth month. 
Remaining 25 rats had died between third to凸fthmonth, which had large pituitary ade-
nomas at autopsy. 
Thus, estradiol has a potent tumor-inducing effect with repetitive treatment of every two 
weeks. 
Using fluorescence histochemical method for catecholamine, change of brain dopamine and 
noradrenaline was studied in the hypothalamus, pituitary gland and caudate nucleus. Dopamine 
terminals were shown as diffuse intense fluorescence in the external and subependymal layers 
of median eminence and caudate nucleus, while dopamine-containing neurons in the arcuate 
nucleus had a green fluorescence. Noradrenaline terminals were seen as intense green varicosities 
in the hypothalamus including internal layer of median eminence. In the pituitar）’ gland, 
noradrenaline terminals from the peripher日lsympathetic nerves were shown around the vessels 
in the neural lobe and pars intermedia. No catecholamine fluorescence was observed in the 
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pars distal1s 
In the estradiol treated rats, dopamine自uorescencein the external layer and subependyrnal 
!aver of median eminence started to decrease at one 日・eekafter treatment and reached at 
maximum at two weeks. < ln the sing！じ treatml'ntof estradioしdopaminefluorescence was gra・
dualh・ recovered. On the multiple treatment of estradiol every two wぜeks,there tended to be 
sustained dopamine decrease in the median eminence, although some regained almost normal 
fluorescence intensity. Dopamine fluorescence in the山 udatenucleus and noradrenaline fluore-
scence in the hypothalamus and pituitarv gland did not show any change. 
In 4 of 6 pituitary macroadenomas, dopamir】efluorescence was marl王edlydecreased in the 
median eminence. Remaining 2 showed almost normal fluorescence. In the latter studv, hyper-
plasi:1 and microadenoma were not observed. 
Thu只， estradioldecreases dopamine in the median eminence but not in th巴caudatenucleus. 
Present study supports the hypothesis that estradiol acts as a potent adenoma inducer by causing 























estrogen （ま 卜 I~（ね＂1iJ1)Wi PRL cel を直接に刺激し，














[A] L 誘発下霊体腺腫の発現率をみる目的で， 4
週令の雄＼＼＇i ~t:.r ・ Kvoto rat, 50匹を用い，隔週に，E2 












nium formaldehyde溶液（pH3. 8) 20mlで漉流し．











て検鏡し，写真撮影は Kodak.Tri-X (ASA 400），又
は， Fujichrome(ASA 400）を用いて行った．
検索部位は主として，下記の部位を対象とした．
1. 視床下部 hypothalamus. 
室周囲核 periventricular nucleus of hypo 
thalamus. 
(PVH) 
弓状核 arcuatenucleus of hypothalamus. 
(AR) 
2. 正中隆起 median eminennce, (ME). 
上衣下層 subependymal layer, （メL).
内層 internallayer, (IL). 
外層 externallayer, (EL) 
3. 下垂体 pituitary
前葉 parsdistalis, (PD). 
中葉 parsintermedia, (Pl)_ 
後葉 Neurallobe, (NL). 
4. 尾状｜亥 caudatenucleus. 
[CJ E2 による視床下部および F雫休の catechola-
mine (CA）の初期変化を把握する目的で， E2.10 mg 
を，雄 Kyoto-Wistarrat 48［！じに， 1回のみ腹腔内投与
を行った．
投与後， 3日目， 7日目， 14日目， 21日目. 28日目，















3 month 4 month 5 month 
Fig. 1. Survival of E2-treated rats and rate of 
adenoma formation. 
A rat with an E2 induced pituitary adenoma. Growth impaim冗 ntand 








[A) L 投与による下垂体腺腫の発現． 平均は 51mgであった．
E2, 10 mgを隔週＇ 4回，計 40mgを腹腔内投与 死亡した ratの下垂体腺腫の横任は．
を行った方法では（対象50匹）， 3カ月日で＇7匹中4 4mm～5mm ( 7匹）
匹 （'.i7.1勿lIζ腺腫の発現をみた． 5mm～6mm (13匹）















Fig. 3. '¥facroscopic appearance of normal and lヤgivenrat pituitaries. 
(ventral vie¥'). 



















と推測された（Fig・ 3, Fig. 4). 








































Fig. 5. I ｝“l川 11inein normal hypothalamus. .¥I 1."・r' (sut》ependymall川・け メI.
internal layer; IL and external layer; E LJ have catecholamine fluorescence, 
and diffm<' fluorescence ur dopamine ¥'l'rl'、・isualizedin EL and :-;L. 
l>n1川口1i " cels rn the arcuate nucleus sil円、γdVe！、、山｜、 fluorescence
実験的E2誘発下垂体腺腫における dopamineneuronの組織化学的研究 661 
Fi昌.6. Dopamine in normal pituitary. Catecholamine五bresare seen in neural lobe 
(NL). Note intense yellow 自uorescence in the pars intermedia (PI). No 






l回投与後， 4週目， 6週目， 8週自において
は，投与前と比べ，減少したままの例もあるが日
が経つにつれて， 正常近くまで後光の回復する例
の方が多くなった．しかし L を2回． 3回投与
した例では DAの明らかな減少を認める例の方






















Table I. Change of dopamine in the median 
eminence on E2・treated rats. 
・同． 
control ( 20) 。 20 。
E1 single, 
3 daγs after 161 2 4 。
1 week after 161 2 4 。
2 weeks afterl6) 6 。 。
3 weeks af悼 rl61 4 2 。
4 weeks after 161 3 3 。
6 weeks afterl61 2 4 。
8 weeks afterl61 2 4 。
E1 twice, 
2 weeks afterl61 4 2 。
E1 three tomes, 
2 weeks afterl6) 4 2 。
E1 four tomes, 
2 weeks afterl61 4 2 。
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Fig. 7. Change of dopamine in the hypothalamus on single injection of E2 Depletion 
of dopamine in the median eminence started from one ¥eek later, reached ma・ 
ximum at two weeks later. Thereafter, recovery of dopamine varied in rats, 
but it gradually returned to normal 6 to 12納 付 kslater. 
シリー ズでは， hyperplasiaや microadenomaは
認めなかった．腫場例では組織内出血，境死lこ伴
なう変化として自家鐙光を数多く認めるようにな
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Fi昌.8. Change of dopamine in the hypothalamus on multiple injections of E2. 
A: In rat with twice injetions of E2 (4 weeks after initial injection) dopamine 
fluorescence in the median eminence was partially recovered and dopamine of 
arcuate nuleus was markedly increased in some rats. 
B: In rat with three times injections (6 weeks after initial injection) marked 
decrease of dopamine was continued in both median eminence and arcuate 










































Fig. 9. Change of dopamine in the hypothalamus on four times injections (12 weeks 
after initial injection) in rats with pituitary adenoma. 
A: In adenoma rat without hypothalamic compression, marked dopamine de-
pletion was remained in the median eminence. 
B: In adenoma rat with hypothalamic compression, dopamine depletion was 
more marked, probably due to mechanical effect. Note any change on nora 
drenaline varicos1t1es 
一方， estrogenは FSHの放出の block，排卵の停 amine神経系3"38》の形態学的変化を Falck-Hillarp法
止， 1'fj>_;uj 卜1]if1;1)"1J佐の lactotrophへの刺激仙44】と 山を用いて，検索を行った．
同時に， PRL分泌促進作用も有していることが知ら とζろで，正常の ratの視床下部各層における DA
れており，この estrogenの慢性投与により，実験的 の含有量は， Versteeどへ Brownstein＂らによると正
にト引本版怖ができるとされているル31'33・44l. 中隆起では， 60 ng/mg protein，弓状核は，解剖学的
著者は， estrogenの視床下部3,6・7.35l，下ljiJj;''"21. に rostralから caudalにIからVまで区切られるが，
monoamine神経系，特に dopamineI UA）神経系を介 I' Hで高く，各々， 28ng/mg protein, 18 ng/mg 
した PRL分泌に及ぼす影響を知る目的のーっとして． proteinであったと報告している．
estrogen投与による実験的下垂体腺腫における mono- 乙のζとより， DAは正中隆起，弓状核の吻側部，
実験的E2誘発下垂体腺腫における dopamineneuronの組織化学的研究 665 
Fi昌.10. Dopamine in intermediate and neural lobe at 3 months after E2 administration. 
Stratification and dispersion of fluorescence of intermediate lobe was noted. 
室周囲核に多いことがわかる出20.27>
ととろが，下垂体においては，これ程の高値のもの
はなく， Saavedra36＇によると，前葉では 0.2ng/mg 










































Fi~. 11. Dopamine fluorescence in the caudate nucleus. Thl'r＜‘ m ere no change of 
dopamine fluorescence in the caudate nucleus between non-treated日roup(Al. 
2 ¥¥'eeks after single injection (B），川id6 ¥¥'eeks after multiple ini円、tinns氏、｝
もほぼ不変であった． 消失が認められるか．それ以前では大きな変化は認め
なかった．卜E休ては司臆場形成のみられる 3カ月後には，腫
蕩の圧迫によって後葉の血管周囲の NA神経終末の 腫場形成のみられた 3カ月後では．正中隆起の DA
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